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It is imperative that nanofiltration membranes are disinfected before they are used for 
Introduction 49
Nanofiltration (NF) is becoming a prevalent process in the production of drinking water [1] , 50 in water recycling [2] and may play an increasing role in water desalination [3] .
51
Nanofiltration research in these areas has focused on two main objectives: 1) maximising 52 permeation while achieving a high level of rejection, and 2) maintaining the longevity of 53 filtration properties, primarily through the mitigation of fouling [4, 5] .
55
Of the several types of fouling that occur, the adhesion and proliferation of microorganisms 56 on the membrane known as biofouling is particularly problematic. removed from the cells and samples cut and affixed to a glass slide using double-sided tape.
243
These were left to dry fully. This process was repeated for another set of samples with the 244 addition of a second 22 hour compaction step at 15 bar immediately following treatment. The scanned images were flattened using Gwyddion SPM image analysis software by fitting 288 a second-order polynomial into the data in the scanned region and subtraction of the resulting 289 best fit from the image. Flattening was done to remove curvature and slope from the images.
290
After flattening, root-mean-squared roughness (R rms ) was calculated using , 20, 30, 40, 60 or 70 % vol/vol ethanol 
457
A small increase in the membrane's retention for each salt solution (maximum of 7.5% for 458 NaCl and 4.6% for CaCl 2 ) was observed after all treatments, even for samples treated with water, these membranes reverted to their original shape.
488
Likewise, a visible loss in opacity was observed on membranes treated with high ethanol 489 concentrations. The NF90 membrane has a natural cream colour which becomes more 490 transparent after exposure to higher ethanol concentrations (>30%). This, however, does not 491 revert to its original state after rinsing. These results have been combined in Table 1 . Surface energy experiments were performed on membranes that had been compacted once
492

513
(prior to treatment with 0 and 70% ethanol) with MilliQ water, and on membranes that had 514 been compacted twice (before and after treatment with 0 and 70% ethanol). In this way the 515 effects of both compaction and ethanol on membrane hydrophobicity could be analysed in 516 parallel. The results are presented in Table 2 .
518
The results show membranes that had been compacted a single time to have a hydrophobic ethanol concentrations are shown in Figure 7 . The results show no peak straying and minimal 543 change in peak area. The largest changes in peak area were around wavenumbers 800, 1100, , 10, 20, 30, 40, 50, 60, 555 
562
The results of the study performed for the range of ethanol treatments can be seen in Figure 8 .
563
The zeta potential of the membrane samples was relatively constant (-10 ± 1.5mV) for the 564 majority of the ethanol concentrations tested, concurring with the previous salt retention 565 analysis ( Figure 5 ). The samples which were exposed to 10% and 20% ethanol however each 566 had a notably lower zeta potential, -14.4mV and -15.7mV respectively. No correlation could 567 be found for these two concentrations with the salt retention results in Section 3.2. ,10,20,30,40,50,60, 
